Abstract. Effects of anesthesia methods on immune function in patients with lung cancer undergoing radical operation were investigated. A total of 122 patients undergoing radical resection of lung cancer who were treated in Zhejiang Cancer Hospital from September 2013 to April 2016 were randomly divided into the combined anesthesia group and the intravenous anesthesia group, with 61 cases in each group. The patients in the combined anesthesia group were given intravenous combined epidural anesthesia. Patients in the intravenous anesthesia group were given intravenous anesthesia. The change of CD3 + , CD4
+ and CD4 + CD25 + at time-point T0 (before anesthesia), T1 (the time of anesthesia), T2 (after operation), T3 (24 h after operation), T4 (72 h after operation) were compared between the two groups. The levels of CD3 + , CD4
+ and CD4 + CD25 + at T1, T2, T3 and T4 in the combined anesthesia group were higher than that in the intravenous anesthesia group (P<0.05). Αfter starting anesthesia, the levels of CD3 
Introduction
Lung cancer is a malignant tumor with the highest mortality rate in the world, with a prevalence of approximately 2-3:1 in men and women (1) . With industrial development, the incidence and mortality rate of lung cancer are still rising (2) . Radical operation is the main treatment of lung cancer and is the only way to cure lung cancer at present. However, it causes severe trauma to the body and intense stimulation to the organ, which can easily lead to a strong stress response in the body and cause a decrease in immune function. While the autoimmune function of patients with lung cancer is lower than healthy people, which is one of the important factors leading to the not ideal results in radical resection of lung cancer treatment (3) (4) (5) .
Anesthesia is one of the most important auxiliary means of surgery. Appropriate anesthesia has a decisive significance in maintaining vital signs of patients and in helping perioperative patients (6) . However, the current use of various narcotic drugs is not ideal, in order to improve this deficiency, combined anesthesia came into being (7). Combined anesthesia, also known as balanced anesthesia, is the combination of two or more narcotic drugs or anesthesia method in order to improve perioperative analgesia effect and surgical conditions (8) . Combined general epidural anesthesia is currently the main method of combined anesthesia, it can reduce the use of anesthetic drugs in surgery, can improve the analgesic effect, reduce side effects and adverse reactions, improve surgical safety, and also eliminate the fear and tension of patients, reduce stress response, improve patient immune function (9, 10) .
The purpose of this study was to investigate the effects of intravenous combined epidural anesthesia on patients with lung cancer undergoing radical surgery and to investigate the effects of intravenous combined epidural anesthesia on immune function in patients with lung cancer by dynamically monitoring the changes of CD3 Treatment method. Intravenous anesthesia group was given simple intravenous anesthesia. Combined anesthesia group was given intravenous combined epidural anesthesia. All patients were given intramuscular injection of midazolam (0.05 mg/kg, H10980025; Jiangsu Enhua Pharmaceutical Co., Ltd., Xuzhou, China) and atropine (0.5 mg/patient, H44024022; Guangdong Nanguo Pharmaceutical Co., Ltd., Zhanjiang, China) for 30 min before entering the operating room, and GT6800-12 monitor (Hunan Yimin Sunshine Technology Co., Ltd., Hunan, China) was used for monitoring of vital signs and timely establishment of venous fluid path. Anesthesia was induced by intravenous injection of fentanyl (2 µg/kg, H42022076; Yichang Renfu Pharmaceutical Co., Ltd., Yichang, China) and propofol (2 mg/kg, H20163040; Xi'an Libang Pharmaceutical Co., Ltd.). After the patient lost consciousness, atracurium (0.5 mg/kg, H20090202; Zhejiang Xianju Pharmaceutical Co., Ltd., Zhejiang, China) was given until the patient's vital signs became stable and then tracheal intubation was performed.
Intravenous anesthesia: Intravenous target-controlled infusion of remifentanil (0.02 µg/kg/min, H20143314; Yichang Renfu Pharmaceutical Co., Ltd.) combined with propofol (0.05 µg/kg/min) maintaining anesthesia until 10 min prior to surgery with intermittent administration of atracurium (0.1 mg/kg).
Intravenous combined epidural anesthesia: After endotracheal intubation, epidural puncture was performed in the waist 5 to the waist 6 or waist 6 to the waist 7 levels of local administration of 1% lidocaine (5 ml, H41023668; Sui Cheng Pharmaceutical Co., Ltd.). Intraoperative target-controlled infusion of propofol (0.05 µg/kg/min) was performed to maintain anesthesia while administering 0.375% ropivacaine every 30 min (5 ml, H20113381; Guangdong Jiabo Pharmaceutical Co., Ltd., Guangzhou, China) till 10 min before the end of the surgery, and atracurium was given intermittently (0.1 mg/kg). Statistical analysis. Statistical methods: SPSS 22.0 software (IBM Corp., Armonk, NY, USA) was used for statistical analysis. Enumeration data were expressed as n (%) and were examined by χ 2 test. Measurement data were expressed as mean ± SD. Comparison between multiple groups was done using One-way ANOVA test followed by post hoc test (Least Significant Difference). P<0.05 for the difference was considered statistically significant.
Results
General information. There were 122 patients in line with the inclusion criteria, 61 cases in intravenous anesthesia group. There were 36 male and 25 female patients, mean age 53.5±6.4 years, 61 cases of joint anesthesia group, including 38 males and 23 females, mean age 54.3±6.6 years (Table I ). There was no significant difference in gender proportion and average age between the two groups (P>0.05). Body mass index, operation time and preoperative life parameters of two groups of patients showed no difference (P>0.05).
Analysis of T0, T1, T2, T3 and T4 CD3
+ levels in the groups. There was no difference in CD3 + level at T0 between the two groups (P>0.05). CD3 + levels at T1, T2, T3 and T4 were significantly higher in the combined anesthesia group than those in the intravenous anesthesia group (P<0.05). The level of CD3 + at T2 and T1 was lower than that at T0 (P<0.05), and the level of CD3 + at T2 was lower than that at T1 (P<0.05). After T3, the level of CD3 + increased in both groups; the levels of CD3 + at T3 and T4 were higher in both groups than those in T2 and T1 (P<0.05). The levels of CD3 + at T4 were higher than those at T3 in both groups (P<0.05). All CD3 + levels at T3 and T4 were lower than T0 in both groups (P<0.05) ( Table II) .
Analysis of CD4
+ levels in two groups at T0, T1, T2, T3 and T4. There was no significant difference in CD4 + level between two groups at T0 (P>0.05). CD4 + levels at T1, T2, T3 and T4 were significantly higher in the combined anesthesia group than those in the intravenous anesthesia group (P<0.05). After the start of anesthesia, CD4 + levels of both groups started to decrease. CD4 + levels at T2 and T1 were lower than those at T0 (P<0.05), and CD4 + levels at T2 were lower than those at T1 (P<0.05). After T3, the levels of CD4 + in both groups began to increase (P<0.05); the levels of CD4 + in both groups at T3 and T4 were higher than those at T2 and T1 (P<0.05). The levels of CD4 + at T4 were higher in both groups than those at T3 (P<0.05), but the level of CD4 + at T3 and T4 were lower than those at T0 (P<0.05) ( Table III) .
+ CD25 + levels in two groups at T0, T1, T2, T3 and T4. There was no significant difference in CD4 + CD25 + level between the two groups at T0 (P>0.05). CD4 + CD25
+ levels at T1, T2, T3 and T4 were significantly higher in the combined anesthesia group than those in the intravenous anesthesia group (P<0.05). After the start of anesthesia, CD4 + CD25 + levels of both groups started to decrease, and CD4 + CD25 + levels at T2 and T1 were lower than those at T0 (P<0.05), and CD4 + CD25 + levels at T2 were lower than those at T1 (P<0.05). After T3, the levels of CD4 + CD25 + in both groups began to increase (P<0.05); the levels of CD4 + CD25 + in both groups at T3 and T4 were higher than those at T2 and T1 (P<0.05). The levels of CD4 + CD25 + at T4 were higher in both groups than those at T3 (P<0.05), but the level of CD4 + CD25 + at T3 and T4 were lower than those at T0 (P<0.05) ( Table IV) metabolism to speed up and improve the body's resistance to external stimuli, but the stress response exceeding the body's limit will seriously hinder the treatment of patients with prognosis, and it will inhibit immune function of the body, causing cell and organ damage in patients (12, 13) . Cellular immunity plays an important role in the anti-inflammatory and antitumor responses of the body (14) . This study explored the effects of different anesthesia on the cellular immune function in patients undergoing radical resection of lung cancer, in order to provide reference for the choice of anesthesia in surgical treatment opinion. CD3 + is a mature T lymphocyte, which can prompt the body's cellular immune function status; CD4 + is a helper T cells, which is the most important hub to regulate the immune response; CD4 + CD25 + is a subset of T cells, which plays an important role in the body inflammation and immune response (15, 16) . The results of this study showed that the levels of CD3 + , CD4 + and CD4 + CD25 + in the two groups were lower than those before the operation, but the levels of CD3 + , CD4
+ and CD4 + CD25 + in the patients receiving intravenous combined epidural anesthesia were significantly higher than those in the simple intravenous anesthesia. After surgery, two groups of patients with varying degrees of CD3 + , CD4
+ and CD4 + CD25 + levels were restored. Patients receiving intravenous composite epidural anesthesia were significantly better than those who received intravenous anesthesia alone, indicating that patients receiving intravenous composite epidural anesthesia had more stable intraoperative immunologic function and better postoperative immune function recovery. This may be related to intravenous compound epidural anesthesia on the inhibition of the stability of the autonomic nervous system; epidural anesthesia can change autonomic nerve function (17) , and stabilize the autonomic nervous system, improve the level of peripheral neurotransmitters, effectively improve the anesthesia of T Lymphocyte inhibition, maintain patients with perioperative cellular immune function stability and balance (18) . Ropivacaine is an anesthetic with small fat-soluble and relatively diminished absolute efficacy. It blocks motor and sensory nerves independently during maintenance anesthesia and relieves stress stimulation of body anesthesia, surgery and postoperative pain (19) . Some studies (20) showed that intraoperative continuous maintenance of ropivacaine in patients with T lymphocyte response was significantly higher. Chen et al (21) in the study also showed that the general anesthesia combined with epidural anesthesia can effectively improve the patient's immune function. Kun et al (22) also reported in the study that systemic combined epidural anesthesia has a weaker NK cell suppressive effect in gastric cancer surgery compared with pure general anesthesia, which helps to maintain perioperative immune function in patients. Their findings are similar to ours, but because of the short duration of our study, we were unable to assess the longer duration of immune function and adverse Analysis of T0, T1, T2, T3 and T4 CD3 + levels in two groups. There was no difference in CD3 + level at T0 in the two groups (P>0.05). CD3 + levels at T1, T2, T3 and T4 were significantly higher in the combined anesthesia group than those in the intravenous anesthesia group (P<0.05). The level of CD3 + at T2 and T1 was lower than that at T0 (P<0.05), and the level of CD3 + at T2 was lower than that at T1 (P<0.05). After T3, the level of CD3 + increased in both groups; the levels of CD3 + at T3 and T4 were higher in both groups than those in T2 and T1 (P<0.05). The levels of CD3 + at T4 were higher than those at T3 in both groups (P<0.05). All CD3 + levels at T3 and T4 were lower than T0 in both groups (P<0.05).
Figure 2. Analysis of CD4
+ levels in two groups at T0, T1, T2, T3 and T4. There was no significant difference in CD4 + level between two groups at T0 (P>0.05). CD4 + levels at T1, T2, T3 and T4 were significantly higher in the combined anesthesia group than those in the intravenous anesthesia group (P<0.05). After the start of anesthesia, CD4 + levels of both groups started to decrease. CD4 + levels at T2 and T1 were lower than those at T0 (P<0.05), and CD4 + levels at T2 were lower than those at T1 (P<0.05). After T3, the levels of CD4 + in both groups began to increase (P<0.05); the levels of CD4 + in both groups at T3 and T4 were higher than those at T2 and T1 (P<0.05). The levels of CD4 + at T4 were higher in both groups than those at T3 (P<0.05), but the level of CD4 + at T3 and T4 were lower than those at T0 (P<0.05). Figure 3 . Analysis of CD4 + CD25 + levels in two groups at T0, T1, T2, T3 and T4. There was no significant difference in CD4 + CD25 + level in the two groups at T0 (P>0.05); CD4 + CD25 + levels at T1, T2, T3 and T4 were significantly higher in the combined anesthesia group than those in the intravenous anesthesia group (P<0.05). After the start of anesthesia, CD4 + CD25 + levels of both groups started to decrease, and CD4 + CD25 + levels at T2 and T1 were lower than those at T0 (P<0.05), and CD4 + CD25 + levels at T2 were lower than those at T1 (P<0.05). After T3, the levels of CD4 + CD25 + in both groups began to increase (P<0.05); the levels of CD4 + CD25 + in both groups at T3 and T4 were higher than those at T2 and T1 (P<0.05). The levels of CD4 + CD25 + at T4 were higher in both groups than those at T3 (P<0.05), but the level of CD4 + CD25 + at T3 and T4 were lower than those at T0 (P<0.05).
events. Therefore, the findings and conclusions of this study need more research and data for confirmation.
In conclusion, intravenous combined epidural anesthesia can maintain a relatively stable immune function of patients compared to simple intravenous anesthesia.
